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(57) The novel compound of the present invention 
has the diphenylanthracene structure at the center and 
a specific structure substituted with an aryl group at end 
portions. The organic electroluminescence device of the 
present invention comprises a plurality of iayers of thin 
films of organic compounds which comprise a light emit- 
ting layer or a plurality of layers comprising a light emit- 
ting layer and are disposed between a pair of electrodes 



and at least one of the layers of thin films of organic com- 
pounds comprises the above novel compound. The nov- 
el compound exhibits excellent efficiency of light emis- 
sion and heat resistance, has a long life and emits bluish 
light having excellent purity of color and the organic 
electroluminescence device comprises the novel com- 
pound and exhibits the same advantageous properties. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a novel compound which is used as a light source such as a planar light 
emitting member of wall televisions and a back light of displays, exhibits excellent efficiency of light emission and heat 
resistance, has a long life and emits bluish light having excellent purity of color and to an organic electroluminescence 
device utilizing the novel compound. 

BACKGROUND ART 

[0002] Electroluminescence (referred to as EL, hereinafter) devices using organic substances are expected to be 
used for inexpensive full color display devices of the solid light emission type which can display a large area and 
development thereof has been actively conducted. In general, an EL device is constituted with a light emitting layer 
and a pair of electrodes faced to each other at both sides of the light emitting layer. When a voltage is applied between 
the electrodes, electrons are injected at the side of the cathode and holes are injected at the side of the anode. The 
electrons are combined with the holes in the light emitting layer and an excited state is formed. When the excited state 
returns to the ground state, the energy is emitted as light. 

[0003] Organic EL devices used heretofore have higher driving voltages, lower luminances of emitted light and lower 
efficiencies of light emission than inorganic light emitting diodes and, moreover, the properties of organic EL devices 
deteriorate rather rapidly. Therefore, organic EL devices have not been used for practical applications. Although the 
properties of recent organic EL devices have been improved remarkably, the efficiency of light emission, the heat 
resistance and the life are not sufficient for practical applications. 

[0004] For example, an organic EL device using a dimer or a trimer of phenylanthracene is disclosed in Japanese 
Patent Application Laid-Open No. Heisei 8(1 996)-1 2600. However, since the above compound used in the device 
contains two or three anthracene structures bonded through a conjugated group, the organic EL device has a small 
energy gap and exhibits poor purity of color in emission of blue light. Moreover, since this compound is easily oxidized, 
impurities tend to be contained and a problem arises with respect to purification. To overcome the above problems, 
preparation of organic EL devices using a compound in which the 1 -position and the 9-position of anthracene are 
substituted with naphthalene or a compound in which m-position of phenyl group in diphenylanthracene is substituted 
with an aryl group have been examined. However, the prepared organic EL devices exhibit low efficiencies of light 
emission and cannot be used for practical applications. 

[0005] An organic EL device using a monoanthracene derivative substituted with naphthalene is disclosed in Japa- 
nese Patent Application Laid-Open No. Heisei 11(1 999)-3782. However, this device exhibits an efficiency of light emis- 
sion as low as 1 cd/a and cannot be used for practical applications. An organic EL device using a compound having 
a phenylanthracene structure is disclosed in United States Patent No. 5,972,247. However, this device exhibits an 
efficiency of light emission as low as 2 cd/A and cannot be used for practical applications although the device exhibits 
excellent heat resistance due to the substitution with an aryl group at the m-position. 

DISCLOSURE OF THE INVENTION 

[0006] The present invention has been made to overcome the above problems and has an object of providing a 
novel compound which exhibits excellent efficiency of light emission and heat resistance, has a long life and emits 
bluish light having excellent purity of color and an organic electroluminescence device utilizing the novel compound. 
[0007] As the result of extensive studies by the present inventors to develop a novel compound having above ad- 
vantageous properties and an organic EL device using the novel compound, it was found that the object can be achieved 
by using a compound having the diphenylanthracene structure at the center and a specific structure substituted with 
an aryl group at end portions. The present invention has been completed based on the knowledge. 
[0008] The novel compound of the present invention comprises compounds represented by the following general 
formulae [1], [V] and [2] to [5]. 
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General formula [1]: 

R l R 8 
R 9 D l J)F^-RT H W 




CD 



to 20 carbon atoms, a substituted or unsubstituted aryloxyl group having 6 to 30 carbon atoms, a substituteo _or ^un 

mlS»30 carbon atoms, a substituted or unsubstituted condensed polycychc group havmg 10 to 30 carbon 
25 atoms or a substituted or unsubstituted heterocyclic group having 5 to 30 carbon atoms; 

m0091 Ifi and A? each independently represent a substituted or unsubstituted aryl group havmg 6 to 30 carbon 

or unsubstituted alkenyl group having 4 to 40 carbon atoms; 
« n reoresents a number of 1 to 3 and m represents a number of 1 to 3; and ^...^h 

acaseinwn-chA^ 




55 



wherein Ri to R<° each independently represent hydrogen atom, a halogen atom, cyano group, nitro group, a substi- 
TulZ unsubstituted a kyl group having 1 to 20 carbon atoms, a substituted or unsubstituted alkoxyl group having 1 
to 20 cLZS a utSd or unsubsWuted ary.oxy, gmup having 6 to 30 carbon atoms, substrtuted I or «n- 
substi^ted alkyithio group having 1 to 20 carbon atoms, a substituted or unsubsftuted arylth.o group havmg 6 to 30 
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15 



20 



ca*onatom,asubstituted 

SoiO] Ar 3 and Ar* each '"dependent* ^ m*. abovegroups 

atorm or a substituted or unsubstituted alkenyl grou^ 

being a substituted or unsubstituted alkyl group hav.ng 1 to 20 carbon ^atom Qn fl 

gl 9 p having 1 to 20 carbon atoms, a ™^ 

substituted or unsubstituted alkylthio group tim ^V^mSSw having 7 to 30 carbon atoms, an unsubst,- 
naving 6 to 30 carbon atoms, a substituted « <"*<*££^ unsubstituted condensed poiycyclic group having 



number is excluded 

General formula [2]: 



25 



30 



35 



40 



45 



50 




wh ereinRnoBaeachindependent,yre P= ^^ 

or unsubstituted alkyl group having 1 to 20 carbon atoms, , ■ ^J*""^ at a SUDStitu ted or unsubstituted 
carbon atoms, a substituted or unsubstituted aryloxy group ^SJSS-ljSo group having 6 to 30 carbon atoms, 
alkytthio group having 1 to 20 carbon atoms, "^^i SSSS, « unsubstituted monocyclic group having 

substituted or unsubstituted heterocyclic group having 5 , to 30 < :a*on atoms an g tQ 30 ^ 

[0011] Ar> and Ar*' each independently represent "^^TJ^J, gr * navin g 1 to 20 carbon atoms, 
atoms, the substituent in the above group " ^ o'r unsubstttuted aryloxy. group 

a substituted or unsubstituted alkoxyl group having 1 to 20 ^ *° m ■ 2Q atoms , a substituted 

having 6 to 30 carbon atoms, a substitute d """^^ arylalkyl group having 6 to 



General formula [3]: 



55 
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R* R 5 



C3) 



15 



20 



wherein Ri to R* each independently represent hydrogen atom, a halogen atom, cyano group nitro group aj ubst. tuted 
or unsubstituted alkyl group having 1 to 20 carbon atoms, a substituted or unsubstituted alkoxyl group having 1 to 20 
Stoma a substLed or unsubstituted ary.oxyl group having 6 to 30 carbon atoms, a substituted or unsubstituted 
SZgroup having 1 to 20 carbon atoms, aiubstituted or unsubsttuted arylthio group having 6 to 30 carbor , atoms 
a Smuted or unsubstituted aryla.kyl group having 7 to 30 carbon atoms, an uns " bst ^ 
5 to 30 carbon atoms, a substituted or unsubstituted condensed polycyclic group having 10 to 30 carbon atoms or a 
substituted or unsubstituted heterocyclic group having 5 to 30 carbon atoms. 



25 



30 



35 



General formula [4]: 




CO 



40 



45 



50 



wherein * to R» each independently represent hydrogen atom, a halogen atom, cyano group, nrtro group a substituted 
o^r uTsubstiSed afkyl grouj having 1 to 20 carbon atoms, a substituted or unsubstituted alkoxy group having 1 to 20 

afkvtthio group having 1 to 20 carbon atoms, a substituted or unsubstrtuted arytthio group havmg 6 to 30 carbon « 

a Site or unsubstituted aryla.kyl group having 7 to 30 carbon atoms, an "" s f*^ 

5 to 30 carbon atoms, a substituted or unsubstituted condensed polycyclic group having 10 to 30 carbon atoms or a 

substituted or unsubstituted heterocyclic group having 5 to 30 carbon atoms; » 

?00121 R* and R1* each independently represent a substituted or unsubstituted alkenyl group havmg 8 to 30 carbon 

raoTa^Ar 1 and Ari each independenthr represent and a substituted or un 

atoms the substituent in the above group being a substituted or unsubstituted alkyl group havmg 1 to 20 carbon atoms, 
TSSSS *S£!£Ll alkox* group having 1 to 20 carbon atoms, a substituted or unsubstituted aryloxyl group 
Lvi5g o"o 30 carbon atoms, a substituted or unsubstituted alkylthio group having 1 to 20 carbon atoms, a subsided 
or unsubsUtuted arylthio group having 6 to 30 carbon atoms, a substituted or unsubstituted arylalkyl I group havmg 7 to 
30 carbor a^s an un!ubs«tuted monocyclic group having 5 to 30 carbon atoms, a substituted or unsubst,tuted 
ZZEZ poetic group having 1 0 to 30 carbon atoms or a substituted or unsubstituted heterocyclic group having 
5 to 30 carbon atoms. 
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General' formula [5]: 




wherein Ri to R« each independently represent hydrogen atom, a halogen atom, cyano group, nitro group, a substi- 
un^ST^lp saving' to 20 carbon atoms, a substituted or unsubstltuted a'^ZeTo'^n 
to 20 caZ atoms, a substituted or unsubstltuted aryloxyl group having 6 to 30 carbon atoms, a wMtaMd I or 
^mZTiIm! aroup having 1 to 20 carbon atoms, a substituted or unsubstltuted arylth.o group having 6 to 30 

g^ThS 5 to 30 carbon atoms, a substituted or unsubstltuted condensed I ^cyclic group having to M» *on 
a oms or a substituted or unsubstituted heterocyclic group having 5 to 30 carbon atoms *nd* least one of R to R 
Resents the alkyl group, the alkoxyl group, the aryloxyl group, the alkylthio group, the arylth.o group, the arylalkyl 
arouD the monocyclic group, the condensed polycyclic group or the heterocyclic group; a , A , ftM(hftn 
[00? % p7a^ each independently represent a substttuted or unsubstrtuted alkenyl group having 8 to 30 carbon 



atoms; and 



rnni ei n represents a number of 1 or 2 and m represents a number or l or d. 
mm TheT^ntEL Zee of the present invention comprises a plurality of layers of thin films of organic :com- 

liliis! 'S. I5 i«"9 *m »»y — p*» -v »' -o- "•»«•"■'' " 8ene "" """""" 111 111 

[0020J It is preferable that the fluorescent dopant is an amine compound. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0021] 

Figure 1 shows a spectrum of the organic EL device of Example 1 of the present invention. 
THE MOST PREFERRED EMBODIMENT TO CA RRY OUT THE INVENTION 

[0022] The novel compound of the present invention useful for the organic EL device which emits bluish light is 

Som cvano group nitro group, a substituted or unsubstituted alkyl gioup having 1 to 20 carbon atoms, a aubstrtuted 
or u^XLSkoxyl group having 1 to 20 carbon atoms, a substituted or unsubstituted aryloxyl group having 6 to 
30 carbon ^ a s^bst." tec or unsubstituted a.kylthio group having 1 to 20 carbon atoms, a substrtuted or unsub- 
SuS arJST g oup having 6 to 30 carbon atoms, a substituted or unsubstituted arytalkyl group having £ o 30 eafeon 
Zns ^unsubstituted monocyclic group having 5 to 30 carbon atoms, a substituted or unsubstituted condensed 
polype group having 10 to 30 ca*on atoms or a substrtuted or unsubstituted heterocyclic group having 5 to 30 
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carbon atoms. m _ nH M n eacn independently represent a substituted or 

[0024] Ar3 and Ar< in the in the above ^ j^.^^^SlSS^ atken'y. group having 2 to 10 
unsubstituted aryl group having 6 to 30 carbon atoms or a ^ ™ , havj ^ t0 20 carbon 

[0025) in the «bov. onnnrS ton™i«e PI, ^ and „ s „ a m both repres enl . number 

group having 6 to 30 carbon atoms, an unsubstituted ^^^^^S2^SSi5 heterocyc.ic 
[0028] In the above genera formula [3] * toR are the^ sar^ asi « t » ^ r9 , 

is. r».==~~™~s™^ 

atoms a substituted or unsubstituted condensed polycyclic group having 10 to 30 caroon aioms 

unsubstituted heterocyclte group naving 5 to 3C .carbon **™ q represen ted by general formu.a [4] are alkenyl 

improved efficiency of light emission , fomiu|a m wjth a 

Pa] in the above genera, formula [5], Ar* and Ar* each independentty represent a subsisted or unsubstituted 

general formula [5] exhibits improved uniformity of light em.ss.on on the Ught emrlting surface and poss.o. ny 
IS 9 tamp^Zgroups represented by * to Ar* include the following groups: 
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25 



30 



40 



45 



50 
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wScomp^se a light emitting iayer or a p.ura.ity of iayers comprising a light ™* 
1 dlposedTetween a pair of electrodes and at least one of the layers of thin films of orgamc compounds comprises 
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any of the novel compounds represented by the above general toM ^^^oo* by mole and more 



SaqriM organic EL device of the present invention , emits (o(Tnu)ae m> [V] and [2] to [5] are 

[o0391 Typical examples of the c^ 

shown In the following as compounds (1) to (43). However, me nove. c k 
to the compounds shown as the examples. 
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(4 3) 



mmmmmm 

;r.nir.^e^^^^ 

kimumr. having two or more layers. WM , th. hole ^?^^^£ZrS5 Holes to 

JL e,e lnJeo»d Iron, ft. 'tTS^T^S, layer Is MM re - » 

lire hole lnj«rtlng layer and transports holes lorn th. " ,„. ,„„ ,„,„ ,» h | c „ .tectrons are 

hol.tr.nsportl.9 l.y.r. Whan the .hcttn tyamg\ '•^^TZiZ^^c.t^ alaOrens Irom !ne 

^»r«s£3a:s. - 

Sall^n^^^^ 
Mhr^..rrwMhsl.n..ph.n.t*r..».pyr.W 

ena. n.phth.l.p.ryl.n.. P"^.'^"^^ «£*»«• of qulno- 

to the compounds described above as the examples. excellent effect 

[0 043] As the ho.e injecting material, a compound^wh.ch ^-^£££7 ernSg toyer or the light emitting 
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pounds such as polyvinylcarbazole, polysilane and conductive macromolecu.es. However, the above compound is not 
a^maTtelry line derlvatlveTnot limited to the compounds described above as the examp.es_ 

re shr:^ 

^nJS^ H«^. «- deri -«- s - Pntnalocyanine and naphthalocyamne are not 

2S»f ^eSron Son from the cathode and an excellent effect of electron injection to the light em.tt.ng layer or 
TZ£ eSZ maSria" prTvente transfer of excited components formed in the light emitting layer into the hole 
SX fa^and ht^xce tent ability to form a thin fi.m is preferable. Examples of the above compound indude 
Cnone anmraquinodimethane. diphenoquinone, thiopyrane dioxide, oxazole. oxadnzol* 
oeMenet^ 

DO^rSver t^abovG compound is not limited to the compounds described above as the examples. The charge 
prZZcan be improved by adding an electron accepting materia, to the hole iniecting matena. or by add.ng 

^ncbis(8^^^ 

S-mSs hydro^quinolinatoj-riuminum. tri 
Sbis^ 

to ^iSotaalHum bis(2-methyl-8-quinolinato)(1-naphtholato)aluminumandbis(2-methyl-8-qu,nohnato)(2-naphtho- 
lato^a^Hiu^ compound is not limited to the compounds described above as the examples. 

JPSSipl- of the five-membered derivative containing nitrogen include der.vat.ves of oxazo.es, 
Ses hSSazo.es and triazoles. Specific examp.es include ^^n^^ 

s T I ohenvD-1 3 4-thiazole 2.5-bis(1 -phenyl)-1 ,3,4-oxadiazole. 2-(4'-tert-butylphenyl)-5-(4 -biphenyl)-1 .3.4-oxa- 
d£o£ fsbSl-n^hthyS- tatoxadazole. 14-bis[2-(5-phenyloxadiazolyl)lbenzene. 1 ^^6^h«nyl««J^ 

z^Tis^ z,5 : b i "r' n ^" 

^34^ 

aen is not limited to the compounds described above as the examples. ^ mS+tlriri 
?00511 n me organic EL devfce of the present invention, the organic layer may conta.n at least one of hgh emtt.ng 

As the conductive material used for the anode of the organic EL device, a material hav.ng a wor function of 
4 eV or grater is suitable. Examples of such a material include carbon, aluminum .vanadium, iron, cobatt nicked 
fungsten 9 Xer gold, platinum, palladium, alloys of these metals, metal oxides used for .TO substrates and NESA 
substrates S ucn as tin oxide and indium oxide and organic conductive resins such as P 0 ^ h,0 P hen ^ an x/ dp0, yP y B ^'' 
As S condSve material used for the cathode, a material having a work function smaller than 4 eV « surtable. 
Examples of such a material include magnesium, calcium, tin. lead, titanium, yttrium, lith.um. ruthen.um, manganese 
alumTnum and alloys of these metals. However, the materials used for the anode and the ca hode are not Ho 
th» mutate described above as the examples. Typical examples of the alloy include alloys of magnes.um and s Iver, 
allovs^rminerm and indfum and alloys of lithium and aluminum. However, the alloy is not limited to these alk>ys 
TlSc Tas Z e^mples The composttion of the alloy is controlled by the temperature of the source of vapor dep- 

osiCh^ 

n multi-laver structure having two or more layers, where necessary. , 

^ K organic EL device, to achieve efficient light emission, it is preferable that at least one face of the dev.ce 
TSLX^S^^ w ave iength region of the emitted light, .t is preferab.e that the substrate ,s aiso trans- 
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, Th» , ranSDa rent electrode is disposed in accordance with vapor deposition or sputtering using the above con- 
parent. The «W^****J s P prescnbed transparency is surly obtained. It is preferable that the electrode 

when the electric field is applied. In general, the suitable range of the thickness is & nm 10 u w 

■Mi 

life and emitting bluish light having excellent purity of cotor ^J^ mnar |jght emitting membe rsuch as aflat 
SJiSoTw^^^ 

in the following. 

Synthesis Example 1 (Compound 14) 
(1) Synthesis of 2,2'-dibromobiphenyl 

of n-butyllithium (1.50 mooter 35 ml, 53 mmote * ™ 3 no^. To the obtained reaction mixture, 

Then, the solvent was removed by distillation and a brown liquid (about 19 g) was ; obteln e a. ine od s 
purified by the column chromatography (silica gel/hexane) and white needle crystals (9.5 g, 57 ft) were obtained. 
1H-NMR (CDCI 3 , TMS) 8: 7.2 to 7.4 (6H, m), 7.6 to 7.7 (2H, m) 

(2) Synthesis of 2-phenyl-2' -bromobiphenyl 

(0060, Und«.na^re rr n.*.™ 
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by the column chromatography (silica gel/hexane. hexane+3% dichloromethane and hexane+5% dichloromethane. 
successively) and a colortess oil (6.5 g, 70%) was obtained. 

iH-NMR (CDCI 3l TMS) 6: 6.6 to 6.7 (1H. m). 7.0 to 7.6 (12H. m) 

(3) Synthesis of 9,10-bis(2-(2-phenylphenyl)phenyl)-9,10-dihydroxy-9.10-dihydroanthracene 

[0061] Under an atmosphere of argon, 2-phenyl-2'-bromobiphenyl (6.5 g. 21 mmo,e ^^ w ^ fi d n ^^° " 
Sed solvent composed of anhydrous toluene (25 ml) and anhydrous tetrahydrofuran (THF) (25 ml) and the resul ant 
Son was cooled at -30'C in a dry ice/methanol bath. To the cooled solution, a hexane solution o n^M«m 
0 50 mole/liter, 15 ml, 23 mmo.e, 1 .1 eq) was added and the resultant solution was stirred at-20'C for 1 hour. To the 
obtained solution, anthraquinone (1 .7 g, 8.2 mmo.e) was added and the resultant mixture was st, rred at .20 _ C for 1 
hour and at the room temperature for 2 hours and left standing for one night. To the obtained react* , m xture a 
saturated aqueous solution of ammonium chloride (20 ml) was added. The formed sol.d was separated by filtration, 
washed with water, methanol and acetone and a white solid (2.9 g. 53%) was obtained. 

1H-NMR (CDCl 3 , TMS) 8: 0.47 (2H, s). 5.7 to 5.8 (2H, m), 6.3 to 7.4 (30H, m). 8.3 to 8.4 (2H, m) 

(4) Synthesis of 9,10-bis(2-(2-phenylphenyl)phenyl)anthracene (Compound 14) 

[0062] 9.10-bis(2-(2-Phenylphenyl)phenyl)-9,10-dihydroxy-9,10-dihydroanthracene (2 9 g, 43 mmole) was i sus- 
pended in acetic acid (45 ml). To the resultant suspension, a 57% hydroiodic acid (6 ml, 45 mmole, 1 0 eq was added 
and the obtained mixture was stirred at 100-C for 6 hours. To the reaction mixture, a 50% aqueous solution of hypo- 
phosphorous acid (30 ml) was added. The formed solid was separated by filtration and washed w.th water, methanol 
and acetone and a light yellow solid (2.4 g, 88%) was obtained. 
1H-NMR (CDCI3, TMS) 8: 6.7 to 7.5 (34H, m), all-H 

Synthesis Example 2 (Compound 15) 

(1 ) Synthesis of 1 -(2-bromophenyl)naphthalene 

[00631 Under an atmosphere of argon, 2-bromoiodobenzene (7.0 g. 25 mmole). naphthaleneboronic acid (4.0 g ,23 
mmole) and tetrakis(triphenylphosphine) P alladium(0) (0.5 g, 0.43 mmole, 1.7% Pd) were dissolved ,nto t°'«ene_(50 
m n To the obtained solution; an aqueous solution of sodium catenate (7.3 g. 69 mmole 3 eq*5 ml) was added The 
resuttant solution was heated under refluxing for 10 hours and left standing for one night. The formed organic layer 
was sepaSed washed with a saturated aqueous solution of sodium chloride (50 ml) and dried wrth anhydrous mag- 
num sulfate Then, the solvent was removed by distillation and a yellow oil was obtained^ obta.ned o was 
purified by the column chromatography (silica gel/hexane, hexane+3% dichloromethane and hexane+10% dichlo- 
romethane, successively) and white needle crystals (5.4 g, 83%) were obtained. 
1H-NMR (CDCI3, TMS) 8: 7.3 to 7.8 (9H, m), 7.90 (2H, dd, J=8 Hz, 2 Hz) 

(2) Synthesis of 9,10-bis(2-(1-naphthyl)phenyl)-9,10-dihydroxy-9,10-dihydroanthracene 

[0064] Under an atmosphere of argon, 1-(2-bromophenyl)naphthalene (5.4 g, 19 mmole, 2.8 eq) was dissolved into 
a mixed solvent composed of anhydrous toluene (25 ml) and anhydrous THF (25 ml) and the resultant solution was 
coT led at To'c in a dry ice/methanol bath. To the cooled solution, a hexane solution of n-butyl.ith.um (1 .50 mole/ iter. 
5^2* mmole. 1.1 eq) was added andthe resultant solutionwas stirred at -20'C fori hour. To the obtained solut.on, 
anthraquiZe ( .4 g. 6 7 mmole) was added and the resultant mixture was stirred at -20-C for 1 hour and at the room 
3 hours and .eft standing for one night. To the obtained reaction mixture, a saturated^ aqueous > sc , utlon 
of ammonium chloride (20 ml) was added. The formed solid was separated by filtration, washed with water, methanol 

and acetone and a white solid (3.5 g. 85%) was obtained. „ u % a - , 7 7 /oeu m , B ^ , 9H d j_ 8 Hz\ 

1H-NMR (CDCI3. TMS) 8: -0.20 (2H. s), 5.76 (2H, dd, J=13 Hz. 7 Hz). 6.2 to 7.7 (26H, m). 8.43 (2H. d. J-8 Hz) 

(3) Synthesis of 9,1 0-bis(2-(1 -naphthyl)phenyl)anthracene (Compound 15) 

[00651 9 1 0-bis(2-(1 -Naphthyl)phenyl)-9.1 0-dihydroxy-9,1 0-dihydroanthracene (3.5 g, 5.7 mmole) was suspended 
in acetic acid (80 ml). To the resultant suspension, a 57% hydroiodic acid (15 ml. 0.11 mole, 20 eq) was added and 
the obtained mixture was stirred at 100°C for 7 hours. To the reaction mixture, a 50% aqueous solution of hypophos- 
phorous acid (30 ml) was added. The formed solid was separated by filtration and washed with water, methanol and 
acetone and a white solid (3.2 g, 96%) was obtained. 
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1H-NMR (CDCI 3 , TMS) 5: 6.7 to 7.5 (30H, m), all-H 
Synthesis Example 3 (Compound 1 7) 
(1) Synthesis of 9-phenanthreneboronic acid 
l0 066, Underan atmosphere o, argon. "-"T^ 

150 ml) and the resultant solution was coo.ed at in ^^^^^^.ss stirred 
solution of n-butyllithium (1 .50 mole/l.ter 43 ml, 65 mmole) w padded drop triisoprop0 xyborane (37 ml. 

at - 20'C for 1 hour. After the reaction mixture ^ cooled ^» .67 C. a Mor ^30 n , v ^ ^ ^ ^ 

0.1 6 mole. 2.8 eq) in anhydrous ether was added ^^SSSZ^nbSJ.. a 1 0% hydrochloric acid (1 50 
temperature for 2 hours and left standing for one 1 the formed organic layer 

m .) was added. After the result mixture was *^^^2^^,J a „d dried with anhydrous mag- 

00 ^wle, 6: 7.6 to 7.9 (5H. m). 8,7 (1H. s). 8.5 to 8.8 (3H, m) 
(2) Synthesis of 9-(3-bromophenyl)phenanthrene 
[0 0 671 Under an atmosphere of argon, 

23 mmole) and tetrakis-(triphenylphosphine) P allad,um(0 ^ 3g 69 mmole. 3 eq/35 ml) was added 

(1 00 ml). To the obtained solution, an aqueous so lut.on £ « night. The formed organic 

(3)sy ^la.f 8 ,1«l»r3WhanaaW^ 

«U a. -26-C ir, a <ky (ca/™».nol bath. To th. "^J^V^ W 1 hour To M obt.in.d Mm 
Hz. 2 Hz), 8.4to8.6(6H,m) 

(4) Synthesis of 9.1 0-bis(3-(9-phenanthryl)phenyl)anthracene (Compound 17) 

ed in acetic acid (120 ml). To the ^^j^^^^^^rB, a 50% aqueous solution of hypo- 

and acetone and a white solid (5.0 g; quant.) was obtained. 
1H-NMR (CDCI3, TMS) 6: 7.0 to 8.5 (34H, m), all-H 

Synthesis Example 4 (Compound 20) 
f (1 ) Synthesis of 1 -(4-bromophenyl)pyrene 

[0070] undo, an - "9»ri. ♦J = -^^^,^{SSSrjK^ 

mmole) and tetrakis(triphenyiphosphine)palladium(0) (0.5 g, 0.<w mmo.e, 
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ml) To the obtained solution, an aqueous solution of sodium carbonate (7.3 g, 69 mmole. 3 eq/35 ml) was adc led. The 
Resultant solution was heated under refiuxing for 10 hours and left standing for one night. The formed organ* fcyer 
was separated washed with a saturated aqueous solution of sodium chloride (50 ml) and dried wrth anhydrous mag- 
num sutte. Then, the solvent was removed by delation and a yellow oil was obtained^ obtained « was 
punfie™ by the column chromatography (silica gel/hexane, hexane+3% dichloromethane and hexane+10% d.chlo- 
romethane, successively) and white needle crystals (6.6 g, 80%) were obtained. 
1 H-NMR (CDCI 3 , TMS) 6: 7.3 to 7.8 (11 H, m), 7.90 (2H, d, J=8 Hz) 

(2) Synthesis of 9,10-bis(4-(1-pyrenyl)phenyl)-9,10-dihydroxy-9,10-dihydroanthracene 

[0071] Under an atmosphere of argon, 1 -(2-bromophenyl)pyrene (6.6 g. 18 mmole, 2* eq) was dissolvec I into a 
mL solvent composed of anhydrous toluene (25 ml) and anhydrous THF (25 ml) and the resultant jolut,onw as 
cooled at -40-C in a dry ice/methanol bath. To the cooled solution, a hexane solution of n-butyll.th.um (1 .50 molester, 

mile 1 1 e^q) was added and the obtained solution was stirred at -20'C for 1 hour. To me obtamed 
anth^aquinone (1 .4 g, 6 7 mmole) was added and the resultant mixture was stirred at -20-C for 1 hour and at the room 
temPZe to 3 hours and left standing for one night. To the obtained reaction mixture, a saturate: aqueous , soluhon 
ofTmmoniumchloride(20ml)wasadded.Theformedsolidwasseparatedbyfiltrationa^ 

and acetone and a white solid (4.5 g, 88%) was obtained. „„„,„.. 10M „u H . «h,i 

1H-NMR (CDCI3, TMS) 6: -0.20 (2H, s), 5.76 (2H, dd, J=13 Hz, 7 Hz), 6.2 to 7.7 (30H. m), 8.43 (2H, d. J=8 Hz) 

(3) Synthesis of 9,1 0-bis(4-(1 -pyrenyl)phenyl)anthracene (Compound 20) 

[0072] 9,10-bis(4-(1-Pyrenyl)phenyl)-9,10-dihydroxy-9,10-dihydro a nth ra cene (4.5 g, 5.9 mmole) was suspended in 
acetic acid (80 mi). To the resuitant suspension, a 57% hydroiodic acid (15 ml. 0.11 mole. 20 eq) was added and "he 
obtained mixture was stirred at 1 00°C for 7 hours. To the reaction mixture, a 50% aqueous solution of hypophosphorous 
£!d (3 C -ml) was added. The formed solid was separated by filtration and washed with water, methanol and acetone 
and a white solid (3.9 g, 90%) was obtained. 

1 H-NMR (CDCI3, TMS) 8: 6.7 to 7.5 (30H, m), all-H 

Synthesis Example 5 (Compound 22) 

(1 ) Synthesis of 2-biphenylboronic acid 

[0073] Under an atmosphere of argon, 2-bromobiphenyl (20 g. 86 mmole) was dissolved '"^""y^ 0 " 8 ^.^ 
S and the resultant solution was cooled at -35«C in a dry ice/methanol bath. To the cooled solution, a ^solut.on 
of n-butyllithium (1 .50 mole/lrter, 63 ml. 95 mmole) was added dropwise and the resultant m.xture was st.rred at -20 C 
tor 1 hour. After the reaction mbrture was cooled at -67'C, a solution (50 ml) of triisopropoxyborane (50 mV022, mote. 
2 5 eq) in anhydrous ether was added and the resultant mixture was stirred at -65'C tor hour and at the 00m tem- 
perature for 2 hours and left standing for one night. To the obtained reaction mixture, a 1 0% hydrochlonc acd (200 ml) 
was added After the resultant mixture was stirred at the room temperature for 1 hour, the formed orgamc layer was 
Teparated wa shed with a saturated aqueous solution of sodium chloride (50 ml) and dried wrth anhydrous magnes urn 
sSate The S obtained after removing the solvent by distillation was washed with hexane and a whrte sol.d (11 g. 

62%) was obtained. 

1 H-NMR (CDCI3. TMS) 6: 6 74(1 H, d. J=7 Hz). 7.1 to 7.4 (8H, m) 

(2) Synthesis of 2-(4-bromophenyl)biphenyl 

[0074] Under an atmosphere of argon, 2-bromoiodobenzene (7.9 g. 25 mmole). biphenylboronic acid (5.0 g. 25 
mmole) and t etrakis(triphenylphosphine)palladium(0) (0.5 g, 0.43 mmole, 1.7% Pd) were d lS solved .ntc .toluene (60 
Zl To the obtained solution, an aqueous solution of sodium carbonate (8.0 g. 75 mmole. 3 eqMO ml) was added ^ The 
resultant solution was heated under refiuxing for 10 hours and left standing for one mght The fo^ed organ c teyer 
was separated washed with a saturated aqueous solution of sodium chloride (50 ml) and dned wrth anhydrous mag- 
ZSESZ Then, the sohvent was removed by distillation and a yellow oi. was obtained The obtained o was 
purified by the column chromatography (silica gel/hexane, hexane+3% dichloromethane and hexane+5/o dichlo- 
romethane, successively) and white needle crystals (6.8 g, 88%) were obtained. 
1H-NMR (CDCI3, TMS) 5: 7.3 to 8.7 (11H. m). 8.76 (2H. d. J=7 Hz) 
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(3) synthesis ol 9.t0^4-p*to*ph^]p!»IVlW^ 

and acetone and a white solid (4.9 g, 89%) was obtained. ,ou ^ 

iH NMR (CDCI 3 , TMS) 8: 5.7 to 5.8 (2H, m). 6.3 to 7.4 (30H. m), 8.3 to 8.4 (2H, m) 

(4) Synthesis of 9,10-bis(4-(2-phenylphenyl)phenyl)anthracene (Compound 22) 

l0 076] 9 .10-b te (4-(2-Phen ylP heny.) P heny. ) -9 l 10^hydro^ 

pended in aoetic add (70 ml). To the resultant suspense aque0 us solution of hypo- 

r P rr^^ 

and acetone and a light yellow solid (4.6 g, 88%) was obtained. 
1 H-NMR (CDCI 3l TMS) 8: 6.7 to 7.5 (34H, m), all-H 

Synthesis Example 6 (Synthesis of Compound 1) 

(1) Synthesis of 9,10-bis(4-(3-phenylphenyl) P henyl)-9,10-dihydroxy-9.10-dihydroanthracene 
[0 077] Under an atmosphere of argon, ^o— 

mixed solvent composed of anhydrous toluene ^^J^^J^X n^mum (1 .50 mote/liter, 

cooled at -30»C in a dry ice/methanol bath. To the cooled solution a 1 h«ane *mv v 

15 ml. 23 mmoie. 1 .1 eq) was added and the r^"^^^^ Z -20-C for 1 hour and at the room 

■M>m n .7 * " -«m — «*" «* • ««umwi w»>» 

(2) Synthesis of 9,10-bis(4-(3-phenylphenyl)phenyl)anthracene (Compound 1) 
10078, 9.10-bis(4-(3-Phenylpheny.) P henyl)-9.10^ 

pended in acetic acid (70 ml). To the resultant suspension, ^F^^^TmiZ^ solln of hypo- 

and acetone and a light yellow solid (4.1 g, 79%) was obtained. 
1 H-NMR (CDCI3, TMS) 8: 6.7 to 7.5 (34H, m), all-H 

Synthesis Example 7 (Synthesis of Compound 2) 

(1)Synthesisof9,10-bis(4-(3,5-diphenylphenyl) P henyl)-9.10-dihydroxy-9,10-dihydroanthracene 
[0 079, Underanatmosphereof argon, 1,3-di P hen^ 

Lived into a mixed solvent composed ^'^^J^^^jST!^^^ * n-butyHfthlum 
solution was cooled at -30'C in a dry ice/methanoi bath^ To .the coole 1 sou™ ^ 

( 1 .50 mooter. 15 m. 23 ^SSSS^S^ was stirred at -20-C for 1 

obtained solution, anthraqu.none (1.7 g. 8 2 mmole) was iMMOM ana mj fl 

hour and at the room temperature for 2 ^^^^^^^^Im was separated by filtration 
saturated aqueous solution of ammonium chloride (20 ml) was aaaea. me iw 
and washed'with water, methanol and acetone and a white solid (16 g, 90%) 

1H-NMR (CDCI3, TMS) 8: 5.7 to 5.8 (2H, m). 6.3 to 7.4 (30H, m), 8.3 to 8.4 (2H. m) 
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(2) Synthesis of 9.10-bis(4-(3,5-diphenylphenyl)phenyl)anthracene (Compound 2) 

roOBOl 9 1 0-bis(4-(3,5-Diphenylphenyl)phenyl)-9.1 O-dihydroxy-9.1 0-dihydroanthracene (6.0 g, 7.3 mmole) was sus- 
pended in acetic acid (70 ml). To the resultant suspension, a 57% hydroiodic acid (1 0 ml, 77 mmole, 10 eq) was added 
and the obtained mixture was stirred at 100»C for 6 hours. To the reaction mixture, a 50% aqueous solution of hypo- 
phosphorous acid (50 ml) was added. The formed solid was separated by filtration and washed with water, methanol 
and acetone and a light yellow solid (5.3 g, 93%) was obtained. 
1 H-NMR (CDCI 3 , TMS) 6: 6.7 to 7.5 (34H, m). all-H 

Synthesis Example 8 (Synthesis of Compound 3) 

(1) Synthesis of 9,1 0-bis(4-(2-naphthyl)phenyl)-9,10-dlhydroxy-9,10-dihydroanthracene 

[0081] Under an atmosphere of argon, 2-(4-bromophenyl)naphthalene (5.4 g. 19 mmole 2* eq) was dissohred into 
a mixed so^ent composed of anhydrous toluene (25 mi) and anhydrous THF (25 ^-^^T^eZTr 
cooled at -40°C in a dry ice/methanol bath. To the cooled solution, a hexane solut.on of n-butyllith.um (1 .50 mole/ iter, 
14 ml 21 mmole, 1 .1 eq) was added and the resultant mixture was stirred at -20-C for 1 hour. To the resultant solut.on, 
anZsquinone (1 A g. 6 7 mmole) was added and the obtained mixture was stirred at -20-C for 1 hour and at the room 
temperature for 3 hours and left standing for one night. To the obtained reaction mixture a « u ™ 
of ammonium chloride (20 ml) was added. Theformed solid was separated by filtration and washed with water, methanol 
and acetone and a white solid (3.7 g, 91%) was obtained. ,,, oeLJ x Q .,/o Hrt , RH y\ 

1H-NMR (CDCI3, TMS) 5: -0.20 (2H. s). 5.76 (2H, dd, J=13 Hz, 7 Hz), 6.2 to 7.7 (26H. m). 8.43 (2H. d. J=8 Hz) 

(2) Synthesis of 9,1 0-bis(4-(2-naphthyl)phenyl)anthracene (Compound 3) 

[0082] 9,10-bis(4-(2-Naphthyl)phenyl)-9.10-dihydroxy-9,10-dih y droanthracene (3.5 9, 5.7 mmole) was ^nded 
n acetic acid (80 mQ- To the resultant suspension, a 57% hydroiodic acid (15 ml. 0.11 mole. 20 eq was ^ added and 
the obtained mixture was stirred at 100°C for 7 hours. To the reaction mixture, a 50% aqueous , solutton of hwophos- 
phorous acid (30 ml) was added. The formed solid was separated by filtration and washed w,th water, methanol and 
acetone and a white solid (3.3 g, 98%) was obtained. 
1 H-NMR (CDCI3, TMS) S: 6.7 to 7.5 (30H, m), all-H 

Synthesis Example 9 (Compound 25) 

(1) Synthesis of 1 -(2,2-diphenylvinyl)-3,5-dibromobenzene 

[0083] Under an atmosphere of argon. 3.5-dibromobenzaldehyde (12.1 g. 46 mmole) and diethyl diphenylrn ,ethyl- 
phosphonate (1 5 g, 49 mmole. 1 .1 eq) were dissolved into dimethyl sulfoxide (DMSO) (60 ml). To the resultant solut.on 
2™ toLride (6.2 g, 55 mmole, 1 .2 eq) was added in small portions and the obtained solut.on was st.rred at 
rmom'empSture for g^hours and left standing for one night. After water (60 ml) was added the ; reac ton mixture 
was subjected to extraction with ethyl acetate (250 ml). The obtained organic layer was ^^^.^^ 
and a saturated aqueous solution of sodium chloride (50 ml) and dried with magnes.um sulfate. Then, the solvent was 
removed by distillation andadeep brown oilwas obtained. The obtained oil was purified '^^^^^^ 
(silica gel/hexane and hexane+3% dichloromethane, successively) and a white sohd (14.0 g, 74%) was obtained. 
iH-NMR (CDCI3. TMS) 8: 6.80 (1H, s), 7.03 (2H, d, J=2 Hz), 7.3 to 7.4 (11 H. m) 

(2) Synthesis of l-(2,2-diphenylvinyl)-3-phenyl-5-bromobenzene 

[0084] Under an atmosphere of argon. l-(2,2-diphenylvinyl)-3,5.dibromobenzene (7 0 gJ7 mmole), Pj"^™ic 
acid (2.1 g, 17 mmo.e) and tetrakis(triphen y lphosphine)palladium(0) (0.4 g. 0.35 mmole 2% ^ were *ss o.ved .nto 
toluene (40 ml). To the obtained solution, a 2 M aqueous solution of sodium carbonate (25 ml, 51 mmole 3 eq) was 
added. The resultant solution was heated under refluxing for 10 hours and left standing for one nsjh it. The .formed 
organic layer was separated, washed with a saturated aqueous solution of sod.um chlonde (30 ml) and dned wrth 
anhydrous magnesium sulfate. Then, the solvent was removed by distillation and a yellow on was obta.ned. The ob- 
tained oil was purified by the column chromatography (silica gel/hexane. hexane + 3% dichloromethane and hex- 
ane+10% dichloromethane. successively) and white needle crystals (3.9 g. 56%) were obtained. 
1 H-NMR (CDCI3. TMS) 6: 6.94 (1H. s), 7.1 to 7.5 (18H. m) 
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(3) Synthesis of 9 .10-bis(3-(2,2-diphenylvinyl)phenyl-5-phenyl)-9,10-<lihydroxy-9,10-dihydroanth ra cene 
[0085] Under an atmosphere of argon, 1 

was d ssolved into a mixed solvent composed of anhydrous toluene (20 ml) and anhydrous THF (20 ml) and the resul ant 
roTu^was coded at -40-0 in a dry ice/methanol bath. To the cooled solution, a hexane solution ^of n-b^Whium 
( 60 rnoT^er 6 ml, 9.6 mmo.e. 1 .0 eq) was added and the resultant mixtur* was stirred at -20JC for i hou To the 
obtained solution, anthraquinone (0.7 g, 3.4 mmo.e) was added and the resultant ^^SiflSiSn^S a 
hour and at the com temperature for 7 hours and left standing for one night. To the obtained react '™ fixture, a 
saturated aqueous solution of ammonium chloride (50 ml) was added and the reaction^ was debate < L The formed 
™Tc layer was separated, washed with a saturated aqueous solution of sodium chlonde (30 m\) and dned I wrth 
arydTouTmagnesium sulfate. Then, the solvent was removed by distillation and a yellow o.l was obtained The ob- 
SL Purified by *e column chromatography (si.«a ge,« 

ane and dichloromethane + 3% methanol, successively) and a light yellow amo^ ho us ; so hd (2 .0 g 67 /») was obtamed. 

1H-NMR (CDCI 3 . TMS) 5: 2.56 (2H, s), 6.5 to 6.6 (4H. m), 6.8 to 7.4 (34H, m), 7.41 (4H, dd, J-6 Hz, 3 Hz). 7.71 
(4H, dd, J=6 Hz, 3 Hz) 

(4) Synthesis of 9.1 0-bis(3-(2,2-diphenylvinyl)phenyl-5-phenyl)-anthracene (Compound 25) 

r00861 9 10-bis(3-(2.2-Diphenylvinyi)phenyl-5-phenyl)-9, io-dihydroxy-9,10-dihydroanthracene (2.0 g, 2.3 mmole) 
ITd sso^ed into acetic acid (25 ml). To the resultant solution, potassium iodide (1 .5 g. 90 mmole, 4 eq) was added 
and the obteined solution was stirred for 3 hours. To the reaction mixture, a 50% 

was added and the reaction was deactivated. The formed solid was separated by filtrat.cn and washed wrth water, 
methanol and acetone and a white solid (1 .4 g, 73%) was obtained. 

iH-NMR(CDCI a ,TMS)8:7.2to7.4(42H.m).7.65(4H,dd. J=7 Hz, 3 Hz) 
[0087] The solid obtained above (1 .4 g) was purified by sublimation at 380'C under 1 0* Torr for 1 hour and a l.ght 
yellow solid (0.8 g) was obtained. 

FDMS: calc. for 0,5^46=838, found m/z=838 (M + , 4) 

Xmax, 398, 358, 306 nm (PhMe) 

Fmax, 416, 435 nm (PhMe, Xex=395nm) 

Eg=3.00 eV 

lp=5.87 eV(51 Y/eV, 1 00 nW) 
Tg=130°C 

Synthesis Example 10 (Compound 26) 

(1 ) Synthesis of 1 -(2,2-diphenylvinyl)-3-(1 -naphthyl)-5-bromobenzene 

[0088] Under an atmosphere of argon. 1 -(2,2-diphenylvinyl)-3.5-dibromobenzene (8.3 g 20 .mmole ), 1-naphtha- 
eneboronic acid (3.4 g, 20 mmole) and tetrakis(triphenylphosphine)palladium(0) (0.46 g, 0.4 mmote 2% _Pd) were 
dissolved into toluene (50 ml). To the obtained solution, a 2 M aqueous solution of sod.um carbonate (30 ml. 60 mmole^ 
3 eq) was added The resultant solution was heated under refluxing for 10 hours and left standing for one n.g t _The 
foSed organ^tyer was separated, washed with a saturated aqueous solution of sodium 

wZnhydrous magnesium sulfate. Then, the solvent was removed by disf.llat.on and a yellow o.l was ^obtained. The 
obtained"' "was purified by the column chromatography (silica ge^hexane hexane + 3% d^hloromethane and hex- 
ane+10% dichloromethane, successively) and a white glass solid (5.5 g, 60%) was obtamed. 
1H-NMR (CDCI3, TMS) 5: 6.96 (1H, s), 7.1 to 7.6 (18H, m), 7.8 to 7.9 (2H. m) 

(2) Synthesis of 9 ,10-bls(3-(2.2-diphenylvinyl)phenyl-5-(1-naphthyl))-9. 10-dihydroxy-9.10-dihydroanthracene 

[0089] Underanatmosphereofargon.1-(2,2-diphenyMnyl)-3-(1-naphthyl)-5*romobenzene(5 r 5g .^J™*" 
eq) was dissolved into a mixed solvent composed of anhydrous toluene (30 ml) and anhydrous THF (30 mO an I the 
resuTtant solution was cooled at -30-C in a dry ice/methanol bath. To the cooled solutoon. a hexane solut.cn of n- 
buty SJum (1 .60 mole/liter. 8 ml. 1 3 mmo.e. 1 .0 eq) was added and the resultant mixture was stirred at -20-C tor 1 
52 To the obtained mixture, anthraquinone (0.9 g. 4.4 mmole) was added and the resultant m.xture was s t.rred * 
20" C m Thour and at the room temperature for 7 hours and left standing for one n.ght. To the obta.nec reaction 
mixture a saturated aqueous so.ution of ammonium chloride (50 ml) was added and the react.cn was facXnaX^ 
The fomned organic layer was separated, washed with a saturated aqueous solution of sodium ch.onde (30 m\) and 
Sed wTh anhydrous magnesium sulfate. Then, the solvent was removed by distillation and a yellow o.l was obtamed. 
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The obtained oil was purified by the column chromatography (silica gel/hexane+50% dichtoromethane and d.chlo- 
romethane, successively) and a white amorphous solid (2.7 g, 63%) was obtained. 

1H-NMR (CDCI 3 , TMS) 8: 2.56 (2H, s), 6.5 to 6.8 (6H, m), 6.9 to 7.5 (36H, m). 7.6 - 7.8 (8H, m) 

(3) Synthesis of 9,1 0-bis(3-(2,2-diphenylvinyl)phenyl-5-(1 -naphthyl))-anthracene (Compound 26) 



2.8 



r00901 9 io-bis(3-(2,2-DiphenyMnyl)phenyl-5-(1-naphthyl))-9,10Kjihydro X y-9,10-dlhyd ro anthracene (2.7 g 
Smote) was dissolved into acetic acid (30 ml). To the resultant solution, potassium iodide (1 .8 g. 1 mmo.e. 4 eq) was 
Tided and the obtained solution was stirred for 3 hours. To the reaction mixture, a 50% aqueous solution of phosphuiic 
acid (40 ml) was added and the reaction was deactivated. The formed solid was separated by filtration and washed 
with water, methanol and acetone and a white solid (2.0 g, 78%) was obtained. 

iH-NMR(CDCI a ,TMS)8:7.2to7.5(40H,m),7.7to7.9(10H,m) 
[0091] The solid obtained above (2.0 g) was purified by sublimation at 400-C under 10* Torrfor 1 hour and a light 
yellow solid (1 .2 g) was obtained. 

FDMS: calc. for 0^50=938. found m/z=938 (M+, 100). 469 {M*\ 6) 

Xmax, 398. 377, 358 nm (PhMe) 

Fmax, 418. 436 nm (PhMe. Xex=395 nm) 

Eg=3.00eV 

lp=5 .86 eV(34 Y/eV, 1 00 n W) 
Tg=132 ,, C 

Synthesis Example 11 (Compound 33) 

(1) Synthesisof2-t-butyl-9,10-bis(4-(2,2-diphenylvinyl)phenyl-9 l 10-dihydroxy-9,10-dihydroanthracene 

[0092] Under an atmosphere of argon. 4-(2,2-di P henylvinyl)bromobenzene (5*9 15 mmole " ^) was di ssolved 
nto a mixed solvent composed of anhydrous toluene (25 ml) and anhydrous THF (25 ^"£»^^J*££ 
was cooled at -40°C in a dry ice/methanol bath. To the cooled solution, a hexane solution of n-butyllith.um (1 .60 mole/ 
me? 1 0 ml 16 mmole. 1 .1 eq) was added and the resultant mixture was stirred at -20'C for 1 hour. To the obtained 
mwure ^(t-bu^antnraquinone (1 .5 g, 5.7 mmole) was added and the resultant mixture was stirred at -20;C for 1 
S and at the room temperature for 7 hours and left standing for one night. To the obtaje ^actjon m.x^une, a 
saturated aqueous solution of ammonium chloride (50 ml) was added and the r ° act,on 

organic layer was separated, washed with a saturated aqueous solution of sodium chloride (30 m» an I dried hwfth 
anhydrous magnesium sulfate. Then, the solvent was removed by distillation and a yellow oil was J^ned The ob- 
tained oil was purified by the column chromatography (silica gel/hexane+50% dichloromethane, dichloromethane and 
dichloromethane+1 % methanol, successively) and a white amorphous solid (3^3 g 75%) was obtained. 

1H-NMR (CDCI 3 . TMS) 8: 1.29 (9H, s), 2.65 (1H, s), 2.71 (1H, s). 6.68 (9H, s), 6.84 (2H, s), 7.1 to 7.4 (23H, m). 
7.5 - 7.7 (4H, m) 

(2) Synthesis of 3-t-butyl-9,10-bis(4-(2,2-diphenylvinyl)phenyl)-anthracene (Compound 33) 

[0093] 2-t-Butyl-9,10-bis(4-(2,2-diphenylvinyl)phenyl)-9.10-dihydroxy-9.10-dihydroanthracene » "™*» 
was d ssolved into acetic acid (30 ml). To the resultant solution, potassium iodide (1 .9 g, 11 mmole. 2.7 eq) and sod urn 
ZsphnatemoS 

Se wt Zed and washed with water, methane, and acetone and a light yellow solid (2.8 g 88%) was obtained. 

1H-NMR (CDCU, TMS) 8: 1 .28 (9H, s), 7.14 (2H, s), 7.2 to 7.5 (30H, m), 7.6 to 7.7 (5H, m) 
[0094] The solid obtained above (2.8 g) was purified by sublimation at 360X under 1 0* Torrfor 1 hour and a light 
yellow solid (2.2 g) was obtained. 

FDMS: calc. for C 58 H 46 =742, found m/z=742 (M+, 100), 371 (M 2+ , 4) 

Xmax, 397, 379, 360, 310 nm (PhMe) 

Fmax, 450 nm (PhMe. Xex=397 nm) 

Eg=2.92 eV 

lp=5.71 eV(39 Y/eV, 100 nW) 
Tg=105°C 
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Synthesis Example 12 (Compound 34) 

(1 ) Synthesis of 2-phenylanthraquinone 

100951 Under an atmosphere of argon. 2-chloroanthraquinone (5.0 g, 21 mmole) phenylboronic acid (2^8 g, 23 
2 11 eg tris(dibenzylideneacetone)di P alladium(0) (0.2 g, 0.22 mmole, 2% Pd) and potassium fluonde 4.4 g 
76 mmo e 3 '<£> were suspended In anhydrous dioxane (30 ml). To the obtained suspension, a to uene solution of 
W t^uty phosphine (66%. 0.13 ml. 0.42 mmole, 1 eq) was added and the resultant mrxture was stirred at 80 C^for 3 
houi The Son mixture was filtered and washed with toluene (100 ml). The filtrate was washed *'th« saturated 
aqueous solution of sodium ch.oride (30 mi) and dried with magnesium .sulfate. Then ; ^^^JJ^S 
distillation and a yellow solid was obtained. The obtained solid was washed wrth bo.l.ng ethanol (50 ml) and a yellow 

SO ' id - 7.6 (3H, m). 7.6 to 7.9 (4H, m). 7.98 (1 H. dd, J--8 Hz. 2 Hz). 8.2 to 8.4 (3H. m). 

8.50(1H,d.J=2Hz) 

(2) Synthesis of 2-phenyl-9,10-bis(4-(2,2-diphenylvinyl)phenyl)-9,10-dihydroxy-9,10-dihydroanthracene 

100961 Under an atmosphere of argon, 4-(2,2-diphenylvinyl)bromobenzene (5.0 g, 15 mmole, 2.6 eq) was dissolved 
riixed soL imposed of anhydrous toluene (25 ml) and anhydrous THF (25 mi) and 
was cooled at -40«C in a dry ice/methanol bath. To the cooled solution, a hexane solution of n-buty llrthiurr 0-60 mole/ 
mer 1 0 ml 16 mmole 1 1 eq) was added and the resultant mixture was stirred at -20-C for 1 hour. To the obtained 
Sure 2 pnenX thraquinone (1 .6 g, 5.6 mmole) was added and the resultant mixture was stirred at -20'C for 1 hour 
27s the momCperature for 7 hours and left standing for one night. To the obtained reaction mixture, a saturated 
Tqueou slTo of ammonium chloride (50 mi) was added and the reaction was deart^ The 
faver was separated by filtration, washed with a saturated aqueous solution of sodmm chlonde (30 ml) and dned wrth 
magnesiu^ S i, the solvent was removed by distillation and a yellow oil was ^1°^% 
purified by the column chromatography (silica gel/hexane+50% dichloromethane, d.chloromethane and hexane+1 /<> 
methanol, successively) and a white amorphous solid (2.3 g. 52%) was obte.ned. w ..___ 1HmWa0(1Hd 
1H-NMR (CDCI 3 , TMS) 8: 2.75 (1H. s), 2.78 (1H. s), 6.68 (8H. s). 6.83 (2H. s). 7.1 to 7.7 (31H. m). 7.90 (1H. d. 

J=2 Hz) 

(3) Synthesis of 3-phenyl-9,10-bis(4-(2.2-diphenylvinyl)phenyl)-anthracene (Compound 34) 

r00971 2-Phenyl-910-bis(4-(2,2-diphenylvinyl)phenyl)-9.10-dihydroxy-9.10-dihydroanthracene (2.3g . 2.9 mmole) 
was IsolvedTnto acetic acid (20 mQ. To L resultant solution, potassium iodide (1 .4 g, 8.4 mmo e 3 eq) M sodium 
phosphTn^ohydrate^ 

mixture was filtered and washed with water, methanol and acetone and a l.ght yellow sohd (2.1 g. 95 /») was obtained. 

iH-NMR(CDCI 3 ,TMS)8:7.14(2H.s),7.2to7.5(39H.m).7.87(1H.s) 

[0098] The solid obtained above (2.1 g) was purified by sublimation at 370'C under 10-6 Torr for 1 hour and a hght 

yellow solid (0.9 g) was obtained. 

FDMS: calc. for 0^42=762, found m/z=762 (M+, 1 00) 
Amax, 409, 388, 370 nm (PhMe) 
Fmax, 463 nm (PhMe, Xex=409 nm) 
Eg=2.85 eV 

lp=5.70eV(14Y/eV, 100 nW) 
Tg=114°C 

Synthesis Example 1 3 (Compound 41 ) 

(1) Synthesis of 9-(4-bromophenyl)anthraquinone 

100991 Under an atmosphere of argon, 9-anthraceneboronic acid (11 .8 g, 53 mmole), 4-iodobromobenzene (1 6.5 g 
£m^ 

(160 ml) To the obtained solution, a 2 M aqueous solution of sod.um carbonate (17 g, 0.16 mole, 3 eq/8 ^ml) was 
added and the resultant solution was heated under refluxing for 10 hours. The formed organic layer wa^ 
washed with a 5% aqueous solution of sodium hydroxide (1 00 ml) and a saturated aqueous solut.on of sod.um chk)nde 
7sc ^7^dried 2h magnesium sulfate. Then, the solvent was removed by distillation and a hght yel ow > solid I was 
SaTned ^ was purified by recrystallization from toluene (30 ml) and white plate crystals (1 0 g, 57%) 
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were obtained. 

1 H-NMR (CDCI 3 , TMS) 5: 7.2 to 7.8 (10H, m), 8.0 to 8.1 (2H, m), 8.49 (1H, s) 

(2) Synthesis of 9-bromo-10-(4-bromophenyl)anthracene 

5 

[0100] 9-(4-Bromophenyl)anthracene (6.3 g, 1 9 mmole) was dissolved in anhydrous dimethylformamide (DMF) (100 
ml). To the resultant solution, a solution (15 ml) of NBS (3.7 g, 21 mmole, 1.1 eq) In anhydrous DMF was added and 
the obtained mixture was stirred at the room temperature for 7 hours and left standing for one night. After the reaction 
mixture was diluted with water (30 ml), the formed solid was separated by filtration and washed with methanol and a 
10 yellow solid (6.0 g, 77%) was obtained. 

1 H-NMR (CDCI 3 , TMS) 5: 7.2 to 7.8 (10H, m), 8.60 (2H, d, J=9 Hz) 

(3) Synthesis of 9-(4-(2,2-diphenylvinyl)phenyl)-1 0-(4-(4-(2,2-diphenylvinyl)phenyl)phenyl)anthracene (Compound 41 ) 

15 [0101] Under an atmosphere of argon, 9-bromo-1 0-(4-bromophenyl)-anthracene (3.0 g, 7.3 mmole), 4-(2,2-diphenyl- 
vinyl)phenylboronic acid (5.7 g, 19 mmole, 2.6 eq) and tetrakis(triphenylphosphine)palladium(0) (0.34 g, 0.29 mmole, 
2% Pd) were suspended into toluene (60 ml). To the obtained suspension, a 2 M aqueous solution of sodium carbonate 
(6.0 g, 57 mmole, 3 eq/30 ml) was added and the resultant mixture was heated under refluxing for 10 hours. The 
reaction mixture was filtered and washed with toluene, water and methanol and a green solid (4.5 g) was obtained. 
20 The obtained solid was suspended in boiling toluene (50 ml), cooled while being left standing, filtered and washed with 
toluene and a light green solid (3.9 g, 70%) was obtained. 

1 H-NMR (CDCI3, TMS) 6: 7.0 to 7.5 (34H, m), 7.6 to 7.8 (8H, m) 
[0102] The solid obtained above (3.9 g) was purified by sublimation at 380°C under 10- 6 Torrfor 2 hours and a light 
yellow solid (3.3 g) was obtained. 
25 FDMS: calc. for C 60 H 42 =762, found m/z=762 (M + , 100), 381 (M 2+ , 7) 

Ajnax, 397, 378, 357, 323 nm (PhMe) 
Fmax, 442 nm (PhMe, Xex=397 nm) 
Eg=2.95 eV 

lp=5.62 eV(32 Y/eV, 100 nW) 
30 Tg=120°C 

Synthesis Example 1 4 (Compound 42) 

(1 ) Synthesis of 9-(3-(2,2-diphenylvinyl)phenyl)-1 0-(4-(3-(2,2-diphenylvinyl)phenyl)phenyl)anthracene (Compound 42) 

35 

[0103] Under an atmosphere of argon, 9-bromo-1 0-(4-bromophenyl)-anthracene (3.0 g, 7.3 mmole), 4-(2,2-diphenyl- 
vinyl)phenylboronic acid (6.6 g, 22 mmole, 3 eq) and tetrakis(triphenylphosphine)palladium(0) (0.34 g, 0.29 mmole, 
2% Pd) were suspended into toluene (60 ml). To the obtained suspension, a 2 M aqueous solution of sodium carbonate 
(7.0 g, 66 mmole, 3 eq/35 ml) was added and the resultant mixture was heated under refluxing for 10 hours. The 
40 reaction mixture was filtered and washed with toluene, water and methanol and a gray solid (1 .4 g, the first crop, 25%) 
was obtained. From the filtrate, the organic layer was separated, washed with a saturated aqueous solution of sodium 
chloride and dried with magnesium sulfate. The solvent was removed by distillation and a deep brown oil was obtained. 
When the obtained oil was dissolved in dichloromethane, crystals were formed soon. The formed crystals were sep- 
arated by filtration and washed with a mixed solvent composed of hexane and dichloromethane and a white solid (3.3 
45 g, the second crop, 59%) was obtained. The obtained crude crystals (3.5 g) were suspended in boiling toluene (40 ml), 
cooled while being left standing, filtered and washed with toluene and a light yellow solid (2.4 g) was obtained. 

1 H-NMR (CDCI 3 , TMS) 5: 7.1 to 7.6 (32H, m) all-H 
[0104] The solid obtained above (2.4 g) was purified by sublimation at 380°C under 10" 6 Torrfor 1 hour and a light 
yellow solid (1 .9 g) was obtained. 
so [0105] FDMS: calc. for C 60 H 42 =762, found m/z=762 (M + , 100), 508 (imp, 2), 381 (M 2+ , 7) 
Xmax, 397, 377, 357 nm (PhMe) 
Fmax, 423, 436 nm (PhMe, Xex=397 nm) 
Eg=3.00 eV 

lp=5.77 eV(17 Y/eV, 100 nW) 
55 Tg=108°C 
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Synthesis Example 15 (Compound 43) 

(1 ) Synthesis of 9-(4-formylphenyl)anthracene 

[0106] Under an atmosphere of argon. 9-bromoanthracene (3.9 g, 15 mmole). ^^P^^"^*" J \l 
mmole, 1 .1 eq). potassium fluoride (3.2 g. 56 mmole. 3 eq) and tris(dibenzylldeneacetone)-d.pa ladlum(O) (0.07 g 76 
mmole 1% Pd) were suspended in anhydrous THF (25 ml). To the obtained suspension, a toluene solution of tri-t- 
Sph'osSe^ 0.0 mi. 0.2 mmole! 1 .3 eq to Pd) was added and the resultantmixturewasheatedunderreflux.ng 
S o hours To the reaction mixture, water (50 ml) and toluene (150 ml) were added. The formed organic layer was 
separated washed wfth a saturated aqueous solution of sodium chloride (50 ml) and dried with magnesium sulfate. 
" en the sXent was removed by distillation and a light yeilow solid was obtained. The obtained sol,d was punted by 
2 ^Lm^omatography (Ufa. ge. hexane+50% dich.oromethane) and a light yel.ow so.id (3.3 g. 78%) were ob- 

tained iH-NMR (CDCI3, TMS) 8: 7.3 to 7.7 (8H. m). 8.0 to 8.1 (2H, m). 8.10 (2H. d. J=8 Hz,). 8.52 (1H, s). 10.18 (1H. s) 

(2) Synthesis of 9-bromo-10-(4-formylphenyl)anthracene 

[0107] 9-(4-Formylphenyl)anthracene (3.3 g. 1 2 mmole) was suspended in anhydrous DMF (40 ml). To the resultant 
suspension a solution (8 ml) of NBS (2.3 g, 1 3 mmole, 1 .1 eq) in anhydrous DMF was added and 
was stirred at the room temperature for 10 hours and left standing for one night. After the reaction mixture was diluted 
wtth wX (50 ml^the solid was separated by filtration and washed with methanol and a yeliow solid (3.9 g. 90%) was 

° btain iH d NMR (CDCI3, TMS) 8: 7.3 to 7.7 (8H. m), 8.10 (2H, d. J=8 Hz). 8.62 (2H, dd. J=8 Hz, 2 Hz). 10.19 (1H. s) 

(3) Synthesis of 9-bromo-1 0-(4-(2-phenylvinyl)phenyl)anthracene 

[0108] Under an atmosphere of argon. 9-bromo-10-(4-fo,mylphenyl)-anthracene (3.9 g 11 mmole) and diethyl ben- 
zvlohosDhonate (3 g 13 mmole, 1 .2 eq) were suspended into DMSO (25 ml). To the resultant suspension, potassium 
S£S 0 6 0 14 mml. 1.1 eq) was added and the obtained mixture was stirred at the room temperature for 1 0 
ho s and eft sta ding for one night. The reaction mixture was diluted with water (50 ml) and subjected to extrac ton 
wtth toluene (300 ml) The organic layer was washed with water (50 ml) and a saturated aqueous solution o sodium 
Sr de (50 S) and dried with magnesium suifate. Then, the solvent was removed by distillation and a ^»'* 
was obtained. The obtained solid was purified by recrystallization from toluene (40 ml) and yellow needle crystals (4.1 
g, 86%) were obtained. 

1H-NMR (CDCI 3 . TMS) 8: 7.2 to 7.8 (17H, m). 8.60 (2H. d, J=8 Hz) 

(4) Synthesis of 9-(4-(2.2.diphenylvinyl)phenyl)-10-(4-(2-phenylvinyl)-phenyl)anthracene (Compound 43) 

[0109] Under an atmosphere of argon, 9-bromo-10-(4-(2-phenylvinyl)-phenyl)anthracene (3 1 g 7.1 I mmole] K 
4-(2 2-diphenylvinyl)phenylboronic acid (2.4 g, 8.0 mmole, 1 .1 eq) and tetrakis(tnphenylphosphine)-pallad.um(0) (0.18 
g 0 14 mmole 2°/! Pd) were suspended into toluene (25 ml). To the obtained suspension, a 2 M aqueous so u ton o 
Sodium camonate (2.5 g, 24 mmole, 3 eq/12 ml) was added and the resultant mixture was heated under re fluxing , for 
10 hours. The reac ion mixture was filtered and washed with water and methanol and a yellow solid was ^obtamed. The 
obtained solid was suspended in boiling toluene (50 ml), cooled while being left standing, filtered and washed with 
toluene and a light yellow solid (3.8 g, 88%) was obtained. 

iH-NMR(CDCI,,TMS)8:7.14(2H,s),7.3to7.8(32H,m) 
[0110] The sSd obtained above (3 8 g) was pur«ied by sublimation at 340-C under 10-6 T orr for 1 hour and a light 
yellow solid (2.9 g) was obtained. 

FDMS: calc. for C^H^I 0, found m/z=61 0 (M+ 1 00), 305 (M 2+ , 5) 

Xmax, 398, 379, 360, 313, 304 nm (PhMe) 

Fmax, 445 nm (PhMe, Xex=397 nm) 

Eg=2.94 eV 

lp=5.68 eV(12 Y/eV, 100 nW) 



Example 1 



[01 111 A glass substrate (manufactured by GEOMATEC Company) of 25 mm x75 mmx 1 .1 mm thickness having an 
ITO transparent electrode was cleaned by application of ultrasonic wave in isopropyl alcohol for 5 mmutes and then 
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by exposure to ozone generated by ultraviolet light for 30 minutes. The glass substrate having the 
luminance of 23,000 cd/m2 and an efficiency of light emission of 2.0 cd/A. 

and the excellent heat resistance was confirmed. half-life was as 

[0114] When the device was driven under a constant current at an initial luminance of 80 cd/m* the half life was 

long as 13,000 hours. 



Examples 2 to 14 

r0115l Oraanic EL devices were prepared in accordance with the same procedures as those conducted in Example 
and the color of the emitted light was observed. The results are shown in Table 1 . 



Table 1 



Example 2 
Example 3 
Example 4 
Example 5 
Example 6 
Example 7 
Example 8 
Example 9 
Example 10 
Example 11 
Example 12 
Example 13 
Example 14 



Compound 



(D 
(2) 
(3) 
(13) 
(14) 
(17) 
(20) 
(22) 
(25) 
(26) 
(33) 
(34) 
(41) 



Luminance of emitted light 
(cd/m 2 ) 



120 
113 
90 
130 
113 
90 
150 
180 
80 
75 
230 
280 
250 



Efficiency of light emission 
(cd/A) 



3.2 

2.7 

3.7 

2.2 

2.7 

4.2 

2.8 

4.7 

2.8 

2.6 

3.6 

4.3 

4.2 



Color of emitted light 



blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 



Examples 15 to 25 and Comparative Examples 1 and 2 

[0116] The glass transition temperatures of the novel compounds of the present invention shown in Table 2 and 
Compound C1 (Comparative Example 1): 
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(CI) 





were obtained by the measurement of DSC. The results are shown in Table 2. 



Table 2 



Example 15 
Example 1 6 
Example 1 7 
Example 18 
Example 19 
Example 20 
Example 21 
Example 22 
Example 23 
Example 24 
Example 25 
Comparative Example 1 
Comparative Example 2 



Compound 



(14) 

(15) 

(17) 

(18) 

(22) 

(24) 

(25) 

(26) 

(33) 

(34) 

(41) 

(C1) 

(C2) 



Glass transition temperature 



102 
118 
163 
106 
110 
113 
130 
135 
105 
110 
120 
75 
97 



mi17l As shown in Table 2 the compounds of Comparative Examples had glass transition temperatures lower than 
uUc a££^™* resistance. In contrast, the compounds of Examples had glass transrt.on temperatures 
higher than 100°C and exhibited excellent heat resistance. 

Example 26 

[01181 An organic EL device was prepared in accordance with the same procedures as those conducted in Example 
1 except that, in place of Compound (15), Compound (15) and the following compound PAVB: 
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w 



15 



20 



25 



30 





a film was formed. Under the application of a direct current votage o 55 V to measured 
luminance of emitted light, the efficiency of light em.ss.on and the max.mum lum.nance of emrttea ngn 
and the color of the emitted light was observed. The results are shown in Table 3. 

Example 27 

luminance of emitted light were measured and the color of the emitted light was observed. Tne 
Table 3. 

Example 28 
Table 3. 

Table 3 
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Compound 


Luminance of 
emitted light 


Efficiency of light 
emission 


Maximum 
luminance of 
emitted light 


Color of emitted 
light 








(cd/m 2 ) 


(cd/A) 


(cd/m 2 ) 




40 


Example 26 
Example 27 
Example 28 


(15) and PAVB 

(17) andPAVB 

(18) and PAVB 


222 
135 
145 


7.14 
7.58 
9.67 


85,000 
75,000 
95,000 


greenish blue 
greenish blue 
greenish blue 



45 



10121] As shown in Table 3, the efficiency was improved by adding the fluorescent dopant to the novel compound 
of the present invention. 

Comparative Example 3 

[0122] An organic EL device was prepared in accordance with the same procedures as those conducted in Example 
1 except that, in place of Compound (15), the following Compound (C3): 



50 



55 
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(C3) 




10 



was vapor deposited and a film was formed. When a direct current voltage of 6.5 V was applied to the organic EL 
device prepared above, bluish green light was emitted at a luminance of 92 cd/mZ and an efficiency of light emission 
of 1 .22 cd/A. The efficiency was low and the device could not be used for a practical application. 

»5 Example 29 

101231 An organic EL device was prepared in accordance with the same procedures as those conducted in Example 
1 exceptthat Compound (25) was used in place of Compound (15). When the device prepared above was driven under 
a constant current at an initial luminance of 500 cd/m*. the half-life was as long as 840 hours which corresponded to 
so about 6 000 hours at an initial luminance of 1 00 cd/m*. When the organic EL device was kept at a high temperature 
(85»C 500 hours), no change was found in the properties and the heat resistance was excellent. The light emission 
on the light emitting surface was uniform and showed no defects. The device exhibited an efficiency of light emission 
of 2.8 cd/A and blue light of a high purity having color coordinates of (0.16, 0.08) was emitted. 

25 Example 30 

T01 241 An organic EL device was prepared in accordance with the same procedures as those conducted in Example 
1 exceptthat Compound (33) was used in place of Compound (15). When the device prepared above was driven under 
a constant current at an initial luminance of 500 cd/rr.2, the half-life was as long as 1 ,100 hours which corresponded 
so to about 8 000 hours at an initial luminance of 1 00 cd/m*. When the organic EL device was kept at a high temperature 
(85-C 500 hours), no change was found in the properties and the heat resistance was excellent. The light emission 
on the light emitting surface was uniform and showed no defects. The device exhibited an excellent efficiency of light 
emission of 3.6 cd/A. 

35 Example 31 

r0125l An organic EL device was prepared in accordance with the same procedures as those conducted in Example 
1 exceptthat Compound (41) was used in place of Compound (15). When the device prepared above was driven under 
a constant current at an initial luminance of 500 cd/n*. the half-life was as long as 1 ,200 hours which corresponded 
40 to about 9 500 hours at an initial luminance of 1 00 cdm* When the organic EL device was kept at a high temperature 
(85°C 500 hours), no change was found in the properties and the heat resistance was excellent. The light emission 
on the light emitting surface was uniform and showed no defects. Blue light of a high purity having color coordinates 
of (0.15, 0.13) was emitted and the device exhibited an excellent efficiency of light emission of 4.2 cd/A. 

« Comparative Example 4 

[0126] An organic EL device was prepared in accordance with the same procedures as those conducted in Example 
1 except that, in place of Compound (15), the following Compound (C4): 

so 
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5 



10 




15 

was vapor deposited and a film was formed. When the device prepared above was driven under a constant current at 
an initial luminance of 500 cd/m 2 , the half-life was as extremely short as 25 hours and the device could not be used 
for practical applications. The efficiency of light emission was as low as 1 .7 cd/A. 

20 Comparative Example 5 

[01 27] An organic EL device was prepared in accordance with the same procedures as those conducted in Example 
1 except that, In place of Compound (15), the following Compound (C5): 



30 




35 

was vapor deposited and a film was formed. When the device prepared above was driven under a constant current at 
an initial luminance of 500 cd/m 2 , the half-life was as short as 420 hours and the device could not be used for practical 
applications. The efficiency of light emission was as low as 2.1 cd/A. 

40 Comparative Example 6 

[01 28] An organic EL device was prepared in accordance with the same procedures as those conducted in Example 
1 except that, In place of Compound (15), the following Compound (C6): 



50 




was vapor deposited and a film was formed. When this device prepared above was kept at a high temperature (85°C, 
500 hours), defects were formed at portions of the light emitting surface and the portions of the defects showed change 
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in the color although the half-life was as long as 1 ,000 hours when the device was driven under a constant current at 
an initial luminance of 500 cd/m 2 . 

[0129] As described above, the devices prepared by using the compounds of the present invention could emit blue 
light at an efficiency of light emission of 2 cd/A or higher and were more excellent than the devices of Comparative 
s Examples. The devices prepared by using the compounds of the present invention also had long lives, exhibited ex- 
cellent heat resistance and could maintain uniform light emission after being kept at a high temperature. 

INDUSTRIAL APPLICABILITY 

10 [0130] As described above in detail, the organic electroluminescence device of the present invention which utilizes 
any of the above novel compounds represented by general formulae [1], [V] and [2] to [5] exhibits excellent efficiency 
of light emission and heat resistance, has a long life and emits bluish light having excellent purity of color. 
[0131] Therefore, the organic electroluminescence device of the present invention is useful as a light source such 
as a planar light emitting member of wall televisions and a back light of displays. 

15 

Claims 

1 . A novel compound represented by following general formula [1 ]: 

20 



25 



30 




c n 



35 wherein R 1 to R 10 each independently represent hydrogen atom, a halogen atom, cyan o group, nitro group, a 

substituted or unsubstituted alkyl group having 1 to 20 carbon atoms, a substituted or unsubstituted alkoxyl group 
having 1 to 20 carbon atoms, a substituted or unsubstituted aryloxyl group having 6 to 30 carbon atoms, a substi- 
tuted or unsubstituted alkylthio group having 1 to 20 carbon atoms, a substituted or unsubstituted arylthio group 
having 6 to 30 carbon atoms, a substituted or unsubstituted arylalkyl group having 7 to 30 carbon atoms, an 

40 unsubstituted monocyclic group having 5 to 30 carbon atoms, a substituted or unsubstituted condensed polycyclic 

group having 10 to 30 carbon atoms or a substituted or unsubstituted heterocyclic group having 5 to 30 carbon 
atoms; 

Ar 3 and Ar 4 each independently represent a substituted or unsubstituted aryl group having 6 to 30 carbon 
atoms or a substituted or unsubstituted alkenyl group having 2 to 1 0 carbon atoms, the substituent in the above 

45 groups being a substituted or unsubstituted alkyl group having 1 to 20 carbon atoms, a substituted or unsubstituted 

alkoxyl group having 1 to 20 carbon atoms, a substituted or unsubstituted aryloxyl group having 6 to 30 carbon 
atoms, a substituted or unsubstituted alkylthio group having 1 to 20 carbon atoms, a substituted or unsubstituted 
arylthio group having 6 to 30 carbon atoms, a substituted or unsubstituted arylalkyl group having 7 to 30 carbon 
atoms, an unsubstituted monocyclic group having 5 to 30 carbon atoms, a substituted or unsubstituted condensed 

so polycyclic group having 10 to 30 carbon atoms, a substituted or unsubstituted heterocyclic group having 5 to 30 

carbon atoms or a substituted or unsubstituted alkenyl group having 4 to 40 carbon atoms; 
n represents a number of 1 to 3 and m represents a number of 1 to 3; and 

a case in which Ar 3 and Ar 4 both represent an alkenyl group and n and m both represent a number of 1 is 
excluded. 

55 

2. A novel compound represented by following general formula [V]: 
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wherein R 1 to R«> each independently represent hydrogen atom, a halogen atom, cyano group n*ogrM»a 
Tubstituted or unsubstttuted a.kyl group having 1 to 20 carbon atoms, a substituted or 

havfng 1 to 20 carbon atoms, a substituted or unsubstituted aryloxyi group having 6 to 30 carbon at ms ^asubsti- 
tuted or unsubstttuted a.kylthio group having 1 to 20 carbon atoms, a substituted or unsub 
having 6 to 30 carbon atoms, a substituted or unsubstituted arylalkyl group hav.ng 7 to 30 carbon , atoms, an 
un ubslted monocyclic group having 5 to 30 carbon atoms, a substituted or ^f^^T^T^ 
group having 10 to 30 carbon atoms or a substituted or unsubstituted heterocyclic group having 5 to 30 carbon 

and Ar* each independently represent a substituted or unsubstituted aryl group having 6 to 30 carbon 
atoms or a substituted or unsubstituted alkenyl group having 2 to 10 carbon atoms, the substrtuent ,n the above 
groups betngasubstitutedorunsubstitutedalkyl group havinglto 20 carbon atoms a substUuted or unsubst^ed 
a ko^l group having 1 to 20 carbon atoms, a substituted or unsubstituted aryloxyi group hav.ng 6 to 30 carbon 
a2 a'Zstituted'or unsubstituted alkylthio group having 1 to 20 carbon atoms a substituted or ™^<* 
llthio group having 6 to 30 carbon atoms, a substituted or unsubstituted arylalkyl group hav.ng 7 to 30 carbon 
at^ms an unsubstituted monocyclic group having 5 to 30 carbon atoms, a substituted or 

polycyclic group having 10 to 30 carbon atoms, a substituted or unsubstituted heterocycl.c group having 5 to 30 
carbon atoms or a substituted or unsubstituted alkenyl group having 4 to 40 carbon atoms; and 

n represents a number of 1 to 3. m represents a number of 1 to 3 and a case in wh.ch n and m represent a 
same number is excluded. 

3. A novel compound represented by following general formula [2]: 




wherein R* to R« each independently represent hydrogen atom, a halogen atom, cyano group nitre group, a 
rubsTiluted or unsubstituted alky, group having 1 to 20 carbon atoms, a substit uted , o, 

having 1 to 20 carbon atoms, a substituted or unsubstituted aryloxyi group hav.ng 6 to 30 carbon atoms a subst. 
tuted or unsubstituted a.kylthio group having 1 to 20 carbon atoms, a substituted or unsub ^^arylth|ogroup 
having 6 to 30 carbon atoms, a substituted or unsubstituted arylalkyl group hav.ng 7 to 30 carbon atoms^n 
unsubstituted monocyclic group having 5 to 30 carbon atoms, a substituted or unsubstrtuted I condensed polycychc 
group having 10 to 30 carbon atoms or a substituted or unsubstituted heterocycl.c group havmg 5 to 30 carbon 
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^^tnd Ar<" each independent* represent a substituted or unsubstituted aryl group having 6 to 30 carbon 
™ a s n u d ble e nt in'the above glpUg a '^^S^S^^^S^ 
atoms, a substituted or unsubstituted aikoxy. group havrng ^ £™*g 1 to 20 carbon 

aryloxyl group having 6 to 30 carbon atoms, a substituted crimMM ^'VLutatltuted or unsubstituted 

40 carbon atoms. 

A novel compound represented by following general formula [3]: 




C33 



whersin Ri to R3 each independent, ^^ZZ^To^l 
substituted or unsubstituted a.kyl group hav.ng 1 to 20 «*«J«« ' 1 UD Sg 6 to 30 carbon atoms, a substi- 
naving 1 to 20 carbon atoms a substituted or ""sute^ a^loxyl JJJ^S or unsubstituted aryithio group 
tuted or unsubstituted alkylth.o group hav.ng 1 to M ^° n J^"^ naving 7 , 0 30 carbon atoms, an 
having 6 to 30 carbon atoms a 

g ~g d Z^^SXTSSSi Unsubstituted heterocydic group having 5 to 30 carbon 
atoms. 

A novel compound represented by following general formula [4]: 



R 1 R 8 



Ar 1 




R« R 6 
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k .„„ - tn « n rarhnn atoms a substituted or unsubstituted condensed polycyclic 

al0mS R» and Ri» each independently represent a substituted or unsubstituted aikenyl group having 8 to 30 carbon 
at0mS irTld Art each independently represent a substituted or unsubstituted aryl group having 6 to 30 carbon 

issiliSif 

stituted heterocyclic group having 5 to 30 caroon atoms. 
6. A novel compound represented by following general formula [5]: 



R l R 8 




Ar*' 



C53 



tuted or unsubstituted alkylthio group hav.ng 1 to 20 ca ^^ 8 ' 7 t0 30 carbo n atoms, an 
naving 6 to 30 carbon atoms. 

^KSAr* each independently represent a substituted or unsubstituted a.keny. group having 8to 30 carbon 
at0mS n represents a number of 1 or 2 and m represents a number of 1 or 2. 

compound described in Claim 1 . 
compound described in Claim 2. 
compound described in Claim 3. 
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compound described in Claim 4. 
compound described in Claim 5. 
compound described in Claim 6. 

33=32^353535= 
• SES5SSS== 

fluorescent dopant, 
fluorescent dopant. 

„. An o, 9 .n* M. coning . 'J-™,^."^™ SSSSS 

fluorescent dopant. 

fluorescent dopant. 
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fluorescent dopant, 
fluorescent dopant. 

organic electroluminescence device emits light having a peak wavelength of 460 nm or shorter, 
organic electroluminescence device emits light having a peak wavelength of 460 nm or shorter. 

organic electroluminescence device emits light having a peak wavelength of 460 nm or shorter. 

organic electroluminescence device emits light having a peak wavelength of 460 nm or shorter. 

31. An organic electroluminescence device according to Claim 19, wherein the fluorescent dopant is an amine com- 
pound. 

32. An organic electroluminescence device according to Claim 20, wherein the fluorescent dopant is an amine com- 
pound. 

33. An organic electroluminescence device according to Claim 21 , wherein the fluorescent dopant is an amine com- 
pound. 

34. An organic electroluminescence device according to Cairn 22, wherein the fluorescent dopant is an amine com- 
pound. 

35. An organic electro.uminescence device according to Claim 23, wherein the fluorescent dopant is an amine com- 
pound. 

36. An organic electro.uminescence device according to Claim 24, wherein the fluorescent dopant is an amine com- 
pound. 
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Fig- 1 
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